Self-assessment is vital for online learning since it is one of the most essential skills of distance learners. In this respect, the purpose of this study was to understand learners' self-assessment quiz taking behaviours in an undergraduate level online course. We tried to figure out whether there is a relation between self-assessment quiz taking behaviours and final exam scores or not. In addition, we investigated how self-assessment quiz taking behaviour differs with respect to learner profile. In line with this purpose, 677 students' 6092 test events across Project Culture course on Sakai CLE LMS were analyzed. For the analysis of the quantitative data, one-way ANOVA, Chi-Square test of independence, independent-samples t-test and descriptive statistics were utilized. The results revealed that learners who attended self-assessment quizzes regularly had higher final exam scores than others who did not attend those quizzes. Also, they were more satisfied with the course than others study field. In addition, learners who attended selfassessment quizzes regularly had a higher degree of perceived learning. However, number of attempts to those quizzes does not have an effect on final exam scores. On the other hand, a statistically significant relationship was found between attempt number and gender in favour of female learners.
Introduction
Self-assessment is useful in providing learners with better understanding of the subject matter (Claxton, 1995) . It leads to motivation (Pintrich & Schunk, 2002; Schunk, 2004) , enhance learning (Boud, 2000) The question addressed in this study is whether the self-assessment quizzes would form any differentiation in learning that we can detect from log files. We tried to find out what patterns in self-assessment quiz taking could be detected in log files. We focused on the information (test event data, learner profile), which we could acquire from log files and a mini survey, which is about the perceived learning and satisfaction with the course. We parsed the raw of log files as Number of Attempts (No Attempt, Attempt Once, and Multiple Attempts), Self-Assessment Quiz Taking Behaviour (No attendance, Irregular attendance, Regular attendance with one attempt, Regular attendance with multiple attempts) and learner profile (gender and department). After that, we asked the research questions below to detect the behaviours in self-assessment quiz taking and to see if final exam scores differ significantly with respect to those behaviours:
 Do final exam scores differ significantly with respect to self-assessment quiz taking behaviour of learners?  Do learner satisfaction and perceived learning differ significantly with respect to selfassessment quiz taking behaviour?  Does self-assessment quiz taking behaviour differ significantly with respect to learner profile?  Do self-assessment test events differ significantly with respect to learner profile?
The aim of this study is to understand learners' self-assessment quiz taking behaviors in the Project Culture online course, which was delivered by one of the biggest and oldest foundation university in western Turkey in the fall of 2015, as a part of course evaluation activities to improve course quality.
Background and related work
Literature on the concept of self-assessment is quite diverse. It is not new and discussed in many instructional design textbooks (Gagne, et al., 1988; Gale, 1984; Laurillard, 1993; Rowntree, 1991; Taylor, 1998) . Self-assessment is described by Oscarson, (1978) as an individual's ability to identify and self-evaluate his/her own skills in a particular area of expertise. According to Panadero (2011) , "self-assessment is the qualitative assessment of the learning process, and of its final product, realized on the basis of pre-established criteria". According to McMillan and Hearn (2008) Self-assessment is a cyclic process as represented in Figure 1 , and it occurs when students judge their own work to improve performance as they identify discrepancies between current and desired performance. There are several characteristics of self-assessment (Heidi & Du, 2007) . First, it should base on transparent criteria, which can be generated by either instructor or student or co-generated by both the instructor and the students (Dochy & McDowell, 1997; Garcia & Floyd, 1999; Frederiksen & Collins, 1989; Hanrahan & Isaacs, 2001; Wiggins, 1998; Stiggins, 2001 ). Second, it should provide feedback that guides students' efforts and strategies (Adams, 1998; Paris & Paris, 2001; Horner & Shwery, 2002; Taras, 2005) . Third, it should be ongoing and allow learners monitoring themselves regularly (Andrade & Boulay, 2003; Goodrich, 1996; Gikandi et al, 2011 ). In our case, as a limitation, criteria for self-assessment were instructor-generated since allowing students to define their assessments criteria was not manageable due to the high enrolment rates (approximately 600 students in each semester). Feedback provided for each question in the selfassessment quizzes as brief information sharing. In addition, self-assessment quizzes placed in each module to provide students with ongoing monitoring of themselves.
According to Boud and Falchikov (1989) , self-assessment is a "student activity through which he/she judges their own learning". Bourke (2010) states that if we look self-assessment from the viewpoint of students, the aim of it can be categorized under six types as (a) seeking an opinion of others (especially teacher) if they learnt, (b) getting marks and grades as an external measure, (c) reflecting on their performance, (d) identifying their role in learning and assessment process, (e) setting learning goals and (f) evaluating learning content. In our case, self-assessment quizzes were limited with automated versions of type 1 and 2 level due to again large number of students. Interaction with each of 677 students to provide an instantaneous reflective feedback for their self-assessment was not manageable because of the work load it could create.
Ibabe and Jauregizar (2009) distinguishes self-testing and self-assessment. Self-testing involves students' checking their performance against provided test items (with right and wrong answers) (Boud and Brew (1995) cited in Ibabe and Jauregizar (2009)). The self-assessment quizzes in our case could be understood as self-testing tasks, but with feedback. These kind of practice tests (Wilson et al., 2011) can improve performance (Bälter et al, 2013; Gretes & Green, 2000; Snooks, 2004) , and provide students with the opportunity to review course material, demonstrate knowledge and identify weaknesses (Kulik et al., 1984) , see instructor's expectations (Snooks, 2004) , increase students' attitudes positively (Deutsch et al., 2012) .There are also disadvantages with assessment in online environment (Bälter et al., 2013; Zhang et al., 2004) . One of them is the problem of knowing who is answering the questions and also whether this person is receiving help or not (Carter et al., 2003) . Another difficulty is that almost correct solutions cannot be handled as smoothly as on face-to-face environment (Bälter et al., 2013) . Although many researches highlight the effectiveness of self-assessment in educational settings, as presented
The aim of the course was to teach what were considered to be the basic knowledge of project design. The main point is to provide the basic information for students to perform practicable projects in the direction of their real experiences and support them with producing new projects. We preferred this course because it is an independent study field, it is neither science-centric such as calculus or physics, nor social-science-centric such as law or communication.
Structure and production of the course
At the beginning of the production process of course; subject matter experts, instructional designers, developers and administrators determined the content and structure of the course by getting together. It was decided for the course to include 7 modules and each module included a 50-pages reading material, 20-minutes watching material and a self assessment activity of 10 questions. In this regard, 50-pages reading material, video text and 100 questions were prepared by specialists for each module. Each module was worked on by different specialist and necessary royalty was paid to specialists. 350 pages reading material, 140 minutes video and 700 questions were produced in total for the course. After contents are prepared, they were reviewed by instructional designers and grammatical editing was provided by editors. Then, instructional design was performed and production process started. The process of design and production of the course took six months in total.
Project Culture course is composed of 7 modules. Structure of course and modules in LMS was provided in Screenshot 1 (Course Structure), Screenshot 2 (Course Module Structure) and Screenshot 3 (Self-Assessment Test Page).
Self-Assessment Quiz Taking Behaviour Analysis in an Online Course
Yasin Ozarslan, Ozlem Ozan As mentioned earlier there was one self-assessment quiz at the end of each module. It consists of ten multiple-choice questions concerning issues raised by the related module. The quiz questions cover all of the main points of modules. For each module a question pool, that contains at least 100 questions, was created. Learner comes across 10 different random questions at each attempt. After each attempt, learner is given automated feedback. Feedback includes a short explanation about right and wrong answers and refers to related topic in module. Number of attempts is not limited. Online multiple-choice tests were used for self-assessment because of its ease of use for both developers and learners. One example for questions and feedback was provided in Screenshot 4 and 5. Translation of the question, is provided in Table 1 : Self-assessment quizzes were designed in order to provide learners with an opportunity to ascertain their mastery in particular topics and to assess their understanding of the module. The aim of those was to provide learners with the opportunity to have opinion about their learning. Attending this self-assessment activity was voluntary.
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Test event data
Test event data includes username, course code, test id, test score and number of attempts.
Test score
This indicates the number of points a student earned on a self-assessment test.
Number of attempts
A test which is embedded in the course site triggers various events. The Event Logs for all tests are created and maintained automatically in Sakai LMS. Number of attempts, which is the number of retaking a self-assessment test, gathered from those records. In this study, Number of Attempts was categorized as No Attempt, Attempt Once, and Multiple Attempts. No attempt case occurs when a learner opens the test page but does not take the test. Attempt once case occurs when a learner takes the test once. Multiple attempts case occurs when a learner takes the test more than once.
Learner data
Learner data includes profile data and self-assessment quiz taking behaviour of learners.
Profile data of learners
This is the data about characteristics of learners who enrolled the online courses. Profile data covers final exam scores, departments, grades and genders of learners. Descriptive statistics of learner profile data was represented in Table 2 . 
Self-Assessment Quiz Taking Behaviour
Although taking self-assessment tests was voluntary and there was no restriction on number of attempts, some of the learners did not take any of seven self-assessment tests. Some of them took self-assessment tests of some modules. Some of them took the self-assessment tests of each module with just one attempt, and some of them took the self-assessment tests of each module  No attendance: This case means never taking a self-assessment test. It refers to the situation that participants did not take any of the self-assessments tests.  Irregular attendance: This case occurs when a learner takes self-assessment test of some modules, not seven of them. It refers to the situation that participants took some of the self-assessments tests.  Regular attendance with one attempt: This case refers to the situation that participants took all of the self-assessments tests with just one attempt in each test.  Regular attendance with multiple attempts: This case refers to the situation that participants took all of the self-assessments tests with multiple attempts in each test.
Descriptive statistics of self-assessment quiz taking behaviour are represented in Table 4 . 
Survey data
A course evaluation survey, which was composed of two Likert scale questions and one openended question as presented in Table 5 , was conducted at end of the course. The aim of course evaluation survey was to gather data about satisfaction and perceived learning of learners. 
Data analysis
For the analysis of the quantitative data, one-way ANOVA, independent samples t-test, ChiSquare test of independence and descriptive statistics were applied. For the normal distribution of data, the skewness and kurtosis coefficients were examined. First, for the normality test skewness coefficient of a distribution taken in the range of -1.5 to +1.5 and the kurtosis coefficient of a distribution taken in the range of -1.5 to +1.5 according to Tabachnick and Fidell (2013) . Then, a one-way between subjects ANOVA was conducted to compare the effect of self-
Limitations
Participants of this study were college students. They perhaps processed information differently than those without college experience would. In addition, there were no foreign students, who enrolled to the course, since the course was in Turkish. Therefore, this study should also be repeated with different participant groups and cultures.
Findings
In this section, the findings obtained in the study are presented under three headings based on research questions.
Do final exam scores differ significantly with respect to self-assessment quiz taking behaviour of learners?
A one-way between subjects ANOVA was conducted to compare the effect of self-assessment quiz taking behaviour on achievement in conditions No attendance, Irregular attendance, Regular attendance with one attempt, Regular attendance with multiple attempts. Post Hoc comparisons using the Tukey HSD indicated that the mean score for the No attendance condition (M = 69.50, SD = 11.80) was significantly different from the Regular attendance with one attempt condition (M = 73.90, SD = 11.98), and the Regular attendance with multiple attempts condition (M = 74.88, SD = 11.41). However, the Irregular attendance condition did not significantly differ from other conditions. Taken together, these results suggest that learners who attended to selfassessment quizzes of each module at least once and more had higher scores on final exam than others.
Do learner satisfaction and perceived learning differ significantly with respect to self-assessment quiz taking behaviour?
87% of learners answered the course evaluation survey as reported in Table 7 . A one-way between subjects ANOVA was conducted to compare the effect of self-assessment quiz taking behaviour on perceived learning in conditions Irregular attendance, Regular attendance with one attempt, Regular attendance with multiple attempts. Post Hoc comparisons using the Tamhane's T2 indicated that the mean score for the Regular attendance with one attempt condition (M = 3.64, SD = 0.90) was significantly different from the Regular attendance with multiple attempts condition (M = 3.90, SD = 0.85). The Irregular attendance condition (M = 3.74, SD = 0.99) did not significantly differ from other conditions. These results suggest that learners who attended to self-assessment quizzes of each module at least once and more perceived a high level of learning than others.
A one-way between subjects ANOVA was conducted to compare the effect of self-assessment quiz taking behaviour on satisfaction in conditions Irregular attendance, Regular attendance with one attempt, Regular attendance with multiple attempts. Table 9 presents the one-way ANOVA results, which demonstrate the significant effect of self-assessment quiz taking behaviour on satisfaction at the p < .05 level for the four conditions [F(2, 588) = 4,40, p = 0.013]. Post Hoc comparisons using the Tamhane's T2 indicated that the mean score for the Regular attendance with one attempt condition (M = 3.64, SD = 0.89) was significantly different from the Regular attendance with multiple attempts condition (M = 3.92, SD = 0.83). The Irregular attendance condition (M = 3.73, SD = 1.01) did not significantly differ from other conditions. These results suggest that learners who attend to self-assessment quizzes of each module at least once and more were more satisfied than others.
In course evaluation survey, 18% of learners had some suggestions to improve the course or made some comments about the course. 123 entries in total were made. 11 learners evaluated self-assessment quizzes in their entries. 64% of them advised to increase the number questions in self-assessment quizzes. Learners' direct quotations were shared in Table 10 . Table 10 : Learners' direct quotations, which are related to self-assessment quizzes Learner (L) Direct Quotation L1 Self-assessment quizzes improved permanent learning for me L2 Self-assessment quizzes were helpful L3
Changing the questions in each attempt resulted in better learning L4
Number of self-assessment quizzes should be increased L5, L6
Number of questions should be increased in self-assessment quizzes L7, L8, L9
Number of True/False questions should be increased in self-assessment quizzes L10, L11
Increasing number of questions, which aim to promote higher order thinking skills, could increase student engagement Does self-assessment quiz taking behaviour differ significantly with respect to learner profile? 
Do self-assessment test events differ significantly with respect to learner profile?
6092 test events, which belong to 677 learners, across seven modules on Sakai CLE LMS, were analyzed as represented in Table 11 . 
Discussion and conclusion
It is important to understand how self-assessment quizzes affect course achievement in an online course. In this regard, this paper analysed self-assessment quiz taking behaviour of learners in Project Culture online course, which was delivered by one of the biggest and oldest foundation university in western Turkey in fall of 2015. Nikou and Economides (2016) reported that computer and mobile based self-assessment increased science learning motivation and contributed to better learning achievement. Similarly, Belski, (2010) reported that self-assessment could result in better engagement and improve students' course performance as well as Wilson et al. (2011) . Similarly, our results suggested that learners who attended to self-assessment quizzes of each module at least once and more, had higher scores on final exam than others. However, our analysis is not strong enough to claim a correlation or cause-and-effect relationship. We can say that there is a relation between taking self-assessment quizzes and final exam scores but we cannot state a direction or a cause-and-effect. There could be two possible situations for the relation we observed. First, learners who had high self-regulation skills took those quizzes. They might be academically more successful students, since they were skilful at self-regulating their learning. So, they had higher scores. Second, learners took higher scores since self-assessment quizzes helped self-regulation of themselves. It was impossible to track overall learning process of the learners with the available log file data. Therefore, we need further research in this topic.
We observed that learners who attended to self-assessment quizzes of each module at least once and more perceived a higher level of learning than others. In addition, they were more satisfied than others. These findings are parallel to other findings in the field of self-assessment study; according to researchers (Brown & In this study 57.37% of test events resulted in just one attempt, and no statistically significant difference was found in the test scores for Attempt Once and Multiple Attempts. This means that although attending self-assessment quizzes regularly implies a difference on final exam scores, number of attempts to those quizzes does not have an effect on the scores. Therefore, allowing two or three attempts for each self-assessment quiz will probably be sufficient to achieve the objectives of the self-assessment. It seems like creating an extra system load by allowing unlimited attempts is not necessary.
No significant relationship was found between self-assessment quiz taking behaviour and learner profile in terms of their gender and department. However, a significant relationship between attempt number and gender was observed. 58% of multiple attempts were made by female learners. In her speech on TED Talks, Saujani (2016) , the founder of Girls Who Code, gives some statistics and states that females are more perfectionist than males since we are raising our girls to be perfect while we are raising our boys to be brave. Her detection and intuition are true for Turkish culture, as well as American culture. In this respect, female learners might have a tendency to reach to the highest score, in other words to reach the perfect score. So, the reason of higher percentage rate of multiple attempts in favour of female learners could be this tendency. However, this issue requires further research.
These findings could be references for those who plan to design and develop self-assessment activities in online courses. In addition, the results of our analysis could be helpful to policy decision makers in order to support their educational development. To improve external validity, it is planned to replicate the analyses in next semesters.
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